Multiple systematic reviews and meta-analyses have identified the effectiveness of patient education in improving cancer pain management. However, the mechanisms by which patient education improves pain outcomes are uncertain, as are the optimal delivery, content, timing, frequency, and duration. This review provides best-bet recommendations based on available evidence to guide service managers and clinicians in developing a patient education program.
INTRODUCTION
There is a convincing body of evidence that patient education is effective in reducing pain intensity and (to a lesser degree) pain interference (Table 1) . [1] [2] [3] [4] [5] [6] [7] [8] Indeed, patient education may be more effective than some coanalgesics 6 and has negligible adverse effects. Not surprisingly, patient education is recommended by most clinical guidelines as a core component of management for all patients with cancer pain. [9] [10] [11] [12] Unfortunately, however, the optimal delivery, content, timing, frequency, and duration of patient education are less clear. A large variety of approaches have been used with varying effect, and attempts by reviewers to understand the reasons for heterogeneity between results have so far been unsuccessful. Although it is clear that providing written information alone is insufficient for improving outcomes, there is no consistent evidence to help choose the optimal mode of delivery (eg, one to one v group v DVD), personnel (eg, nurse, physician, or peer advocate), or intensity (eg, one-off session v repeat in-person follow-up visits v telephone). The evidence also lacks consistency with regard to optimal content for patient education. Koller et al 13 provide a comprehensive list of types of information included in patient educational interventions reported in the literature until 2010, highlighting the diversity of potential foci (Appendix Table A1 , online only). Although intuitively, one might assume that more information is better, there is a danger of overwhelming patients, especially at clinical junctures associated with heightened distress such as diagnosis, start of treatment, and cancer recurrence.
14 The field awaits definitive evidence on the best approach to use; however, this article provides clinicians with best-bet recommendations based on summation of the current body of relevant knowledge. 
33
Of eight studies targeting patients and/or caregivers, six found effect on knowledge and attitudes, and three studies found effect for pain relief; no effect was found for intensity, leading authors to favor brief nurse-led interventions using pain diaries
THEORETIC FRAMEWORK
Our review goes beyond the confines of research explicitly pertaining to patient education to consider how this component of care might be strategically integrated with other system-and provider-level interventions to optimize assessment and management of cancer pain and overcome barriers to evidence-based, person-centered care. In so doing, we aim to move beyond the traditional model of education as knowledge transfer from clinician to patient and argue for its place instead as an essential component of the therapeutic relationship. In this model, information and resources are embedded in ongoing health professional-patient communication with the aim of empowering patients and family caregivers to confidently plan and manage their pain in partnership with the health care team. Traditional cancer care is changing, as many individuals live longer and are cared for in a wider range of settings. 9 Beyond the initial therapies for cancer, individuals are encouraged to incorporate a range of both pharmacologic and nonpharmacologic strategies into their self-management plans. This approach requires health professionals to partner with patients and their family caregivers to assist them in self-managing aspects of their health, including pain. Selfmanagement is a person-centered paradigm referring to a person's ability to manage the consequences of living with a chronic condition, including treatment, physical, social, and lifestyle changes. 15 An essential element of effective self-management is building strong collaborative relationships between health professionals and patients and their family caregivers. 16 Interventions for supporting self-management are well established for other chronic diseases like arthritis and diabetes, but they are relatively nascent for cancer.
Because improving pain management and self-management requires changes in behaviors by both clinicians and patients, we have also used behavior change wheel of Michie et al 17 as a framework for interpreting relevant literature. Michie et al developed this taxonomy for describing and developing interventions to change health-related behaviors based on a comprehensive systematic review (Fig 1) .
The framework posits that all behavioral change strategies work by affecting one or more of three essential conditions: capability, opportunity, and motivation. Education is one of nine functions that can mediate these impacts, each of which is influenced, in turn, by systemic and environmental factors such as policies and procedures. Patient education viewed through the behavior change wheel is a complex intervention that has multiple interacting components. 18 The framework developed by Michie et al 17 supports conceptualization of patient education as coaching rather than as a unidirectional transfer of knowledge from clinician to patient-an idea that is gaining ground in the cancer pain literature. 19 Coaching facilitates behavioral change by identifying an individual's values and core strengths and transforming his or her goals into action using targeted and tailored strategies and support. 20 By emphasizing patient-clinician partnership and patient empowerment, coaching has potential to bring about change through the functions of not only education but also persuasion, training, modeling, and enablement, thus offering a comprehensive patient-level intervention for improving pain assessment and management and overcoming barriers to person-centered evidence-based care. This article aims to highlight practical implications for patient education that arise from combining the complementary conceptual viewpoints of patient-centered care, self-management, coaching, and behavior change. 
CORE PRINCIPLES
We begin by highlighting four core principles that the evidence suggests should underpin any attempt at patient education relating to cancer pain.
Principle 1: Pain Education, Assessment, and Management Should Be Person Centered
The multidimensional and subjective nature of cancer pain means it is best thought of holistically as comprising physical, psychological, spiritual, and social factors, sometimes summarized as total pain. 21 The experience, functional impact, and distress associated with pain and its management are all intensely personal and unique. Patients are rightly considered experts on their own pain, and selfreporting is the gold standard in determining all pain dimensions.
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Successful management also depends on patient and caregiver engagement and adherence, in turn reliant on their experience, beliefs, attitudes, and motivations. In this sense, effective assessment and management of symptoms can be said to be driven and controlled by patients, with clinicians in a collaborative role. Qualitative studies highlight the need for an individualized, patient-led approach that enables management to be tailored to each patient's unique experience and changing preferences. 23 For example, patients may prefer to live with low levels of pain rather than masking pain with medication, because they consider pain to be a useful means of monitoring tumor activity and health status. Equally, many patients will routinely vary their medication schedule to find an optimal balance between analgesia and adverse effects such as drowsiness in accordance with their planned activities. The health professional's role, therefore, in addition to assessment, diagnosis, and prescribing of appropriate treatment, is to maximize efficacy of self-management by patients and family caregivers by means of necessary information, resources, and support.
A management plan is developed based on goals identified by the patient with support from the medical team. Plans should enable patients to pace, balance, and prioritize their activities; to recognize and monitor the outer boundaries of self-management (eg, exercise intensity and analgesic titration); and to have the confidence and knowledge to mobilize the care or resources they require to manage their pain in a timely manner. 24 An empowering approach to pain management ensures that patients are routinely provided with appropriate information tailored to their specific pain needs, have the skills to manage their analgesics and any adverse effects, and can identify the triggers for seeking additional medical or nursing support. Goals may be most useful if there are SMART-specific, measurable, achievable, relevant, and time-bound-goals (the Data Supplement provides some examples).
In terms of the behavior change wheel, a person-centered approach of this kind is likely to boost patients' motivation to change their behavior via the enablement function by focusing on what is personally important to them and giving them the confidence and means to foresee and overcome barriers.
Principle 2: Patient Education Is an Integral Component of Health Professional-Patient Communication and Therapeutic Relationships
People with cancer often attribute pain to disease progression.
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Patients sometimes feel fatalistic and powerless, to the extent they may even blame themselves for the pain. Communicating these meanings to health professionals often involves a disclosure of personal beliefs that is challenging but also therapeutic and formative in shaping care plans. It is essential that conversations about pain meaning be founded on respect for the patient so that they can lead to the establishment of trust. Trust will in turn allow the health professional to explain the possible causes and consequences of pain. Understanding the physiology of pain may reduce the fear associated with pain and, perhaps most importantly, confer a sense of control over what had previously seemed overwhelming. Hence, patient education has its roots in a trusting relationship between the patient and health professional. The patient, sensing the respect and care of the health professional, feels confidence that relief is possible and that the health professional is on the same team. Previously dominant and maladaptive ways of making sense of pain may be replaced with alternative ways of framing pain that render it responsive to action. In terms of the behavior change wheel, this process can be thought of as increasing motivation to control pain by persuasion and education. Motivational interviewing is a patient-centered technique using persuasion that has been consistently linked to positive behavioral change across health populations. 26, 27 Motivational interviewing aims to increase intrinsic motivation by exploring and resolving ambivalence about behavioral change. An initial investigation of motivational interviewing for people with cancer pain found a trend toward improved effectiveness compared with education alone.
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Principle 3: Patient Empowerment Is Essential
Although direct evidence is lacking, there is circumstantial evidence that empowering patients may have beneficial effects on patient outcomes that are both direct and indirect. Improved sense of control was posited as a potential mechanism for pain relief by the authors of perhaps the most comprehensive review to date after they found that changes in patient attitudes and knowledge do not reliably translate into outcomes. 6 As mentioned earlier, studies examining the experience of cancer pain have consistently found that loss of control is especially damaging to patients and difficult to cope with. Given the likely bidirectional relationship between pain and psychological distress and the fact that physical and existential pain cannot be separated easily, it seems likely that improving patients' sense of control may directly reduce the impact of pain, at least for some.
The importance of increasing patient control has since been supported by a systematic review and meta-analysis, which we undertook using the framework of Michie et al 17 to explore heterogeneity among results from different interventions. 1 This review found that enablement strategies that provided patients with the tools to increase capacity or opportunity for pain assessment and management have been especially efficacious in reducing pain intensity (Table 2) .
It is impossible to determine whether reductions in pain were the result of an increase in patients' sense of control, improvements in pain reporting or self-management, or success in overcoming barriers such as fears about medication or suboptimal coordination between different providers. In the absence of definitive evidence, it seems sensible to adopt approaches to enablement that support all three mechanisms. Of particular value here are patient diaries and question prompt lists, many of which are freely available online (Appendix Table A2 , online only). A sample pain management plan is provided in the Data Supplement, which not only provides patients and caregivers with information to support self-management but also offers a useful tool for informing health care providers.
An important implication of the imperative to empower patients is that health professionals may need to take the lead and encourage patients and caregivers to actively participate in decision making to prevent patients from otherwise naturally deferring to the clinical experts. 33 Optimal pain management requires a patient-led approach, even for patients who prefer to defer to clinical experts for decisions about other aspects of health care. In terms of the behavior change wheel, empowering patients can be said to enhance opportunity and motivation via the functions of persuasion and enablement.
Principle 4: Incorporating Patient Education As an Integral Part of Standard Care
Despite the recommendations for routine patient education featured in numerous international guidelines, implementation remains variable. 34 A number of factors influence implementation, including patients' receptiveness and available resources; health professionals' knowledge, attitudes, and beliefs; and policies, procedures, and other system variables that either support or deter, including patients as partners in care. Although various studies have demonstrated that short self-management courses led by peers or health professionals can be effective, sustained support provided in the context of ongoing cancer care may be the most efficient way of empowering patients to play a lead role in managing their pain. 9 This approach also provides opportunities for the patient's care team, composed of cancer and primary care clinicians, to provide ongoing advice and support and to refine the patient's self-management plan in accordance with his or her needs and goals and the severity of pain. Effective communication between care team members minimizes the potential for fragmented care, which is perceived to be a key barrier to pain management by health professionals and patients alike. 23, 35 Incorporating patient education into standard care might be considered to improve opportunity and motivation by restructuring the clinical environment to one that promotes partnership and ensures care continues to be centered on the patient's needs over time.
INTEGRATING PATIENT EDUCATION INTO OTHER EVIDENCE-BASED STRATEGIES FOR IMPROVING CANCER PAIN MANAGEMENT
Patient-Held Clinical Pathway As a Tool for Patient Education
Ensuring health professionals and patients are on the same page is critical in ensuring adherence to treatment recommendations, achieving optimal therapeutic outcomes, and avoiding adverse events. 36 Clinical pathways that give step-by-step instructions to health professionals for standardized assessment and management have been associated more consistently with improvement in patient outcomes. 37, 38 Patient pathways that mirror health professional pathways and are endorsed as part of care may also have good potential to reduce ambiguities, enable monitoring of milestones (eg, schedules for pain management review), promote continuity of care, and facilitate person-centered care. Online pathways have also been adapted as strategies to promote participation in care. 39 Although intuitively, patient-held records would seem to be advantageous in supporting communication and coordination of care, evidence is lacking in the case of cancer pain, and evaluations in the general health literature have had mixed results. 40, 41 The main challenges in implementation relate to generalizability across patient groups and the lack of agreement between patients and health professionals regarding the role of such records. Future efforts should be targeted at optimizing use of patient-held records, as supportive information technology becomes increasingly available and affordable and mobile devices become ever more common among people with cancer. In terms of the behavior change wheel, a patient-held clinical pathway and record might have an impact on all three conditions via the functions of education, training, and enablement.
Educating and Training Health Professionals to Routinely Provide Self-Management Strategies
Helping clinicians develop the capacity to increase patient adoption of recommended treatment and symptom control strategies is essential to improving pain management. 28 However, few clinicians have been formally taught how to educate and empower patients to manage themselves. This approach may seem counterintuitive to clinicians accustomed to the role of expert in physician-patient interactions. Kaiser Permanente in the United States is one organization that formally teaches its clinicians a patient-centered approach to conversations, including providing patient education. To increase patients' adherence to recommended treatments and to effect positive outcomes, clinicians are asked to choose one or two key points to emphasize during any one visit, to use plain language (as in the vignette provided later in this article), and to get the patient to "teach back" to demonstrate that the content has been understood. 42 Oral content is supplemented with written material, such as an after-visit summary, memory aids, or links to relevant Web sites. 43 Before closing the discussion, the clinician is asked to outline to the patient the planned next steps. 44 Qstream (formally Spaced Education) is an approach to health professional education that offers potential for providing training in patient education to a wide audience of clinicians. 45 Qstream is an online platform based on the observations that spacing and repeating learning content, which is later tested, provide a more effective learning format than bolus distribution. In randomized controlled studies, Qstream has been shown to improve knowledge acquisition and retention and have a positive impact on clinical practice. [45] [46] [47] The online learning format of Qstream is designed to deliver evidence-based learning content to busy clinicians in brief installments rather than requiring substantial time commitments at training sessions. These qualities make Qstream ideal for training health professionals on how to empower and educate their patients to effectively self-manage their pain. In terms of the behavioral change wheel, health professional education and training have the potential to affect all three conditions for changing clinician behavior, with flow-on effects to changing patient behavior in the ways already described.
A summary of all these elements as they might be viewed through the lens of the behavior change wheel of Michie et al 17 is presented in Table 3 . An example of how these recommendations might be implemented in the case of an individual patient is presented in the textbox vignette.
HEALTH SERVICE ISSUES RELEVANT TO PATIENT EDUCATION ON CANCER PAIN
Improving patient education often requires a reconfiguration of the health care setting to be more focused on the needs of the individual patient rather than the health care organization. A report from the Institute of Medicine in the United States has called for improvements to services in terms of their safety, effectiveness, patient centeredness, timeliness, and equity of access. These factors provide a useful blueprint for formulating strategies to improve cancer pain management. Beyond providing information to patients, inbuilt monitoring processes are needed to ensure that care is tailored to meet the needs of the individual, accessible, and regularly reviewed to avoid adverse events. For example, monitoring the introduction of opioids, starting slowly and titrating according to adverse effects and efficacy, is likely to promote treatment adherence and avoid adverse drug reactions. This Institute of Medicine report emphasizes that as health professionals, we have to consider our clinical decisions within the context of the best available evidence; within the knowledge, attitudes, and beliefs of the individual and his or her family; and within the broader context of the health care system. Ensuring that patients who live at a distance from expert pain management settings have access to the best available treatments can be addressed by strategies such as telehealth. 49 However, perhaps what is most critical is ensuring that patients have a powerful voice in decision making and care planning. 50, 51 The literature suggests that education needs may vary at the population level as well as among different individuals. A study conducted at the MD Anderson Cancer Center (Houston, TX) found patients attending its palliative care service to show remarkable opioid-related knowledge and adherence and few patient-level barriers as measured by Ward's barriers questionnaire. 52,53 More research is needed to identify whether palliative care patients are generally more adherent than oncology patients or whether this finding was a factor of the study site being a center of excellence; unfortunately, the authors provided no information about their patient education program. This study is among several to find a difference in patient-level barriers to cancer pain management among patients of different cultural backgrounds, which suggests that health-related beliefs and associated barriers may vary consistently enough for programs to offer special initiatives based on the sociodemographic characteristics of the population served. 54 Cancer services that serve populations with low health literacy will also need a modified approach to patient education. Health literacy is a complex construct describing an individual's capacity to learn information pertaining to his or her health and apply it to his or her self-care regimen. 55 A recent systematic review identified 17 separate definitions and 12 health literacy conceptual models, exemplifying the complexity of this construct. 56 The defining key features of these various definitions included capacity to communicate with health professionals, adherence to treatment, and navigation of the health care system. Elements relevant to pain education include verbal literacy, print literacy, and numeracy (eg, ability to understand that dosing of 2 mL of a 5 mg/mL mixture is the same as 10 mg). People at risk of low health literacy include the elderly, those who do not speak the dominant language, those with lower levels of education, and those with lower socioeconomic status-factors also associated with poorer pain control. In terms of the behavioral change framework, those with low health literacy can be said to have reduced capability and opportunity and may thus benefit from more intensive interventions targeting enablement and training. Demonstration techniques and visual approaches (eg, DVDs) may be especially useful. Addressing health literacy is central to improving pain outcomes, requiring a commitment by health professionals to partner with patients, acquire the knowledge and resources to access health literacy using valid and reliable measures, 57 and have the capacity to tailor information and resources according to patients' literacy and educational needs. 55 Patients with substance abuse disorders and their health care clinicians may also have specific educational needs that warrant tailored programs, especially by services with a substantial proportion of patients in this group. An increasing number of people experiencing cancer pain may have a history of substance misuse or may use analgesia to treat emotional distress. People with inadequate analgesia may be seen as drug seeking. 58 Asking questions to determine the prevalence of aberrant behaviors and attitudes was not found to be offensive in a group of patients with cancer. 59 The therapeutic alliance we have described in this article is especially important in this group of patients to have confidence that pain can be relieved and some control over the substance abuse disorder can be achieved.
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IMPLICATIONS FOR RESEARCH
There are many unanswered questions about improving patient education. Additional research on how education mediates improvements in pain control is needed, ideally using theory-based approaches that test specific hypotheses. In addition to examining how knowledge and skills may influence pain, more research is needed Mrs S, a 67-year-old woman with metastatic breast cancer involving bones and lungs, attended her oncology clinic for a routine chemotherapy appointment accompanied by her husband. She was noted to be limping as she walked in and sat uncomfortably in the treatment chair, appearing distracted and anxious. When questioned by the treating nurses, Mrs S admitted to a sudden increase in pain in her groin, which was aching in character and had increased with movement over the preceding weekend. Her maintenance analgesia of low-dose long-acting opioids had not provided sufficient relief, and she had been unable to sleep or shower independently. She had taken some breakthrough short-acting opioid but became nauseated, drowsy, and constipated. Her husband was worried about her getting dependent on strong analgesia and discouraged her from taking more. No contact with medical services had been made, because she was concerned that health professionals would consider the pain a sign that the chemotherapy was not working and stop treatment. Medical review, triggered by the nursing staff, identified a pathologic fracture of her inferior pubic ramus and hypercalcemia. Admission for management was arranged. An oncology nurse interviewed Mrs S and her husband to develop a detailed case history and understand the meaning they attached to pain within the context of other health beliefs and concerns as well as insight into their relationship (including any caregiving role adopted by Mr S) and Mrs S's psychosocial and cognitive functioning. Personal goals for pain management were established in accordance with Mrs S's priorities regarding her role in family life and traveling to chemotherapy. Mrs S was trained in using a diary to identify changes in intensity, type, or location and to distinguish between possible causes. The diary was personalized with information about Mrs S's prescriptions, including when to take each medication; potential adverse effects and how to manage these; and what to do if pain persisted, including suggestions for whom to contact as well as breakthrough medication. Information was given to reassure Mrs S and her husband about the rareness of addiction to opioids in a person with no previous history of addiction; this was explained within the context of a discussion about the difference between addiction, dependence, and tolerance. Mrs S was referred to a counselor for more comprehensive assessment and ideas on strategies to cope with feelings of anxiety. Finally, Mr and Mrs S were given a telephone number to call if they thought of questions after the interview and were encouraged to communicate with their multidisciplinary team on a regular basis. Throughout, the interview took a coaching approach, in which the positive capabilities of Mrs S and her family to self-manage pain were highlighted while also emphasizing the supports available via a range of services. on how patient attitudes and self-efficacy may cause or mediate effects on pain, anxiety, coping, and well-being. There is also a need to test complex interventions that integrate patient education with other strategies for improving cancer pain assessment and management and overcoming barriers at the levels of health provider and health system as well as patient. Such attempts should use a cohesive theoretic framework and be evaluated using research designs that offer potential to understand interactions among different components and relationships between processes and outcomes. 18 To drive implementation of evidence-based practice, a challenge for the future is the incorporation of effective patient education within health care standards, thereby incentivizing uptake and positioning it as integral parts of patient care.
To ensure knowledge can be built cumulatively, it would be helpful if educational elements and outcome measures could be standardized in future trials. Education materials for which there is evidence of effectiveness should be made available on the Internet, as called for by other authors. 61 These materials can then be adapted to meet the needs of specific cultural groups, tumor groups, and clinical settings.
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DISCUSSION
This review highlights the importance of patient education as a key part of the cancer pain management puzzle. The process of patient education is dynamic and interactive, not a static passive process. To provide education effectively, clinicians need to be aware of both the internal and external resources of each individual and consider his or her sociocultural context. No longer is effective pain management solely to be thought of as administration of pharmacologic and nonpharmacologic treatments. Increasingly, health professionals partner with patients and their caregivers in a range of care settings using a library of resources. Peak professional bodies, consumer groups, and government agencies each play a critical role in ensuring that education strategies for cancer pain management are evidence based, patient centered, and widely implemented. Using a framework for behavioral change at patient, provider, and health system levels can inform interventions and their ongoing development and adaptation by providing a coherent and cohesive approach to constructing the evidence base.
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